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One-way valve for discharging a flowable material 

The present invention relates to a one-way valve for discharging a flowable material 
from a container of a preferably reducible volume, comprising a cap which is seated 
on the container neck and has an exit opening for the material. 

The container having a reducible volume may e.g. be a rigid outer container with an 
inner container or inner pouch consisting of a soft material, which after part of the 
flowable material has been discharged contracts each time accordingly, with 
pressure compensating openings being provided in the outer container for pressure 
compensation between the rigid outer container and the inner container. The 
container, however, may also be single-walled and e.g. have the shape of a tube 
which is gradually compressed for discharging the material. As further examples of a 
container having a reducible volume, reference is herewith made to bellows-type 
containers which gradually collapse in proportion to the discharge of the flowable 
material, and to syringes whose volume can be reduced by advancing a syringe 
plunger. It goes without saying that the above enumeration is only by way of 
example. 

The container, however, need not be of a reducible volume. Compensation may also 
be achieved through inflowing air flowing through a filter (sterile filter). 

The flowable material may be a liquid, or it may be a cream, gel, ointment, or another 
substance, optionally of a high viscosity. 



The one-way valve of the above-considered type is meant to discharge the flowable 
contents of the container in individual partial amounts or doses and, depending on 
the application, the flowable contents may be discharged in doses, distributed over a 
prolonged period of time. 

When many types of flowable materials are discharged, it is important that the 
material remaining in the container should not be impaired by the ingress of foreign 
matter, be it microorganisms or inorganic or organic impurities. Above all in 
pharmaceutical, but also e.g. in cosmetic flowable materials, this determines the 
quality, but is e.g. also applicable to substances to be counted among foodstuff. That 
is why the material volume discharged from the container must not be compensated 
by air entering into the container if a situation is to be prevented where bacteria, 
dust, moisture, etc. get into contact with the remaining contents of the container. 
That is why, as has been mentioned above, the volume must be reduced in the 
container in question in proportion to the amount of material discharged. It must 
above all be ensured that no microorganisms penetrate through the container 
opening and contaminate the remaining contents of the container. 

It is the object of the present invention to indicate a one-way valve of the type in 
question in which the sterility of the flowable material remaining in the container is 
substantially guaranteed. 

This object is achieved according to the invention by the features of patent claim 1 . 

Advantageous developments of the invention are characterized in the dependent 
claims. 

The one-way valve according to the invention contains a valve seat which consists 
of a rigid plastic material such as PE/PP and is arranged in the container neck. 



When the container has, for instance, a continuous tubular shape, the valve seat is 
inserted in the end section of the container. 

The valve seat contains a basic body which rests on the inner wall of the container 
neck and comprises at least one through hole that when released allows for the 
passage of the flowable material towards the exit opening of the container. 
Furthermore, the valve seat has a projection which is connected to the basic body 
and which extends in axial direction of the container neck towards the exit opening of 
the container. 

Furthermore, the one-way valve according to the invention comprises an elastic seal 
which comprises an annular section which covers the at least one through hole and 
has a sleeve-like section which is integrally formed therewith and which surrounds 
the projection, which is preferably arranged in the center in the container neck, at a 
radial distance with the exception of the end section of the sleeve-like part which in 
the closed state of the valve preferably rests inside the exit opening of the container 
on the end section of the projection. The annular section of the elastic seal is here 
pressed radially outside of the at least one through hole of the valve seat against the 
valve seat. 

Moreover, the one-way valve preferably contains a sterilization means which is 
arranged in the intermediate space between the projection of the valve seat and the 
sleeve-like section of the elastic seal, and exerts a bactericidal effect on bacteria 
that have possibly penetrated, etc. 

The sterilization means may be a preferably spiral-like sterilization element which 
surrounds the projection, or it may be formed by coating at least parts of the valve 
seat and/or the seal with the oligodynamically active material or the bactericidal 
substances. 



In the one-way valve of the invention, the valve seat closes the container neck, 
except for its at least one through hole, or if such a neck is not formed, the cross- 
section of the container positioned in front of the exit opening. In the closed state of 
the valve, the elastic seal firmly rests on the base body of the valve seat because it 
is preferably held with its annular outer portion in contact with the valve seat, 
preferably pressed by an annular projection of the cap of the container against the 
valve seat. The elastic seal which lies flat on the base body of the valve seat thereby 
closes the at least one through hole of the valve seat. 

Furthermore, the elastic seal rests with the end section of its sleeve-like section 
tightly on the head end of the preferably pin-shaped projection, namely inside the 
exit opening of the container in such a way that said exit opening in the closed state 
of the valve is tightly closed. Due to the tight contact with the pin- or peg-shaped 
projection of the valve seat it is also ensured that no impurities can penetrate from 
the outside between the projection and the sleeve-like section of the seal. 

When pressure is exerted on the contents of the container, preferably by applying an 
external force to the container, the flowable material is pressed through the at least 
one through hole of the valve seat against the annular section of the elastic seal 
positioned thereabove, whereby said seal is lifted from the base body of the valve 
seat. This has the consequence at the same time that the end section of the sleeve- 
like section of the elastic seal is lifted from the end section of the projection of the 
valve seat, i.e. it is moved in axial direction of the container neck and preferably 
projects from the exit opening of the container. The flow path through the exit 
opening of the container is thereby released for the flowable material which has 
passed through the at least one through hole of the valve seat. 

When pressure is no longer exerted on the contents of the container, the seal will 
return due to its elasticity into its initial position in which the at least one through 
hole of the valve seat and the exit opening of the container are closed. 



Even if microorganisms enter into the space between the elastic seal and the valve 
seat through the opening area of the container, the sterilization element arranged 
there would efficiently prevent a harmful propagation of microorganisms, so that the 
sterility of the container contents is ensured. This is true for both the flowable 
material remaining between the seal and the valve seat, and the contents of the 
container remaining below the one-way valve. 

The flowable material can be discharged not only by exerting pressure on the 
contents of the container, but also by exerting a negative pressure from the outside 
on the elastic seal and, after the same has been opened, on the contents of the 
container. 

It is suggested in further details that the base body of the valve seat should be 
equipped, radially outside the projection, with a plurality of through holes that should 
be evenly distributed over the circumference. To this end the through holes may 
have the shape of slots formed in the manner of a circular arc. 

Preferably, it is intended that the base body of the valve seat comprises a planar 
base plate through which the at least one through hole extends, and a 
circumferential wall adjoining the inner wall of the container neck, which rests with 
an outwardly surrounding annular shoulder on the edge of the container neck. Like 
the container neck, the circumferential wall has in general a circular cylindrical 
shape. The cap of the container rests on the upper edge of the circumferential wall 
of the valve seat, whereby the valve seat is fixed. 

The cap may be a screw cap. However, the cap may e.g. also be snapped onto the 
container neck. 



The projection which is preferably attached in the center on the planar base plate of 
the valve seat has in general the form of a pin or peg and may be designed such that 
it has the shape of a circular cylinder with a preferably conically tapering end 
section. 

Alternatively, the projection may have an arcuate contour in longitudinal section; 
other shapes are also possible as long as the end section of the projection provides 
for an appropriate sealing surface for the sleeve-like section of the elastic seal. 

Advantageously, the upper edge of the projection of the valve seat is arranged 
inside the container opening, the edge being in alignment with the upper side of the 
cap. It goes without saying that the diameter of the end section of the projection is 
smaller than the diameter of the container opening because the end section of the 
sleeve-like section of the elastic seal is arranged in the annular intermediate space. 

The annular section of the elastic seal has preferably also a planar shape and is 
held in the area of its circumferential edge in contact with the planar base plate of 
the valve seat. Preferably, the closing cap of the container has an annular projection 
which presses the elastic seal in the above-indicated area against the valve seat. 
The annular section of the seal may also be held by other means on the valve seat, 
e.g. by gluing. 

The sleeve-like section which adjoins the annular section of the seal and which is 
also formed in the center may first be configured to be circular and cylindrical in 
longitudinal section, starting from the annular section, and then to be conical. In an 
alternative form, the sleeve-like section has an arcuate contour in longitudinal 
section. 

The end section of the sleeve-like part of the elastic seal has an inner contour 
corresponding to the circumferential surface of the head section of the projection 



and rests with the exterior surface on the wall of the container opening, the wall 
cross-section of the end section of the sleeve-like part having substantially the form 
of a wedge. Said section which, when viewed in cross-section, expands substantially 
in the form of a wedge towards the end closes the annular gap between the head 
section of the projection of the valve seat and the inner wall of the container opening 
in the closed state of the valve, the cross-sectional shape promoting the tight closure 
due to the restoring force of the elastic sealing material. 

A tight closure may also be ensured in addition by manually pressing back the end 
section of the sleeve-like part of the seal if the seal does not return automatically into 
the entirely closed state, which may possibly be the case with highly viscous 
materials. 

The sterilization element which is arranged in the intermediate space (dead volume) 
between the seal and the valve seat surrounds the projection of the valve seat 
preferably in a spiral form. The dimensions are expediently chosen such that the 
sterilization element which may have the shape of a helical spring is, on the upper 
end portion of the projection, in contact with both said end portion and the sleeve- 
like section of the seal, so that microorganisms possibly entering into the exit 
opening of the container are bound to get into contact with the sterilization element if 
they migrate downwards. Microbial contamination is safely prevented thereby. 

The sterilization element consists of silver or contains a silver coating which 
develops a sterilizing effect. Instead of silver, it is also possible to use other metals 
having an oligodynamic action, or bactericidal substances. 

Further details of the invention become apparent from the following description of a 
preferred embodiment and from the drawing, in which: 



Fig. 1 shows an exploded view of the components of an embodiment of the 
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one-way valve of the invention with associated container neck and 
container cap; 

Figs. 2 A 

and 2 B show a side view and a top view of the valve body according to Fig. 1 ; 
Figs. 3 A 

and 3 B show a side view and a top view of the valve seat according to Fig. 1 ; 
Figs. 4 A 

and 4 B show a side view and a top view of the container cap according to Fig. 

1; 

Figs. 5 A 

and 5 B are longitudinal sections through the one-way valve of Fig. 1 as 

mounted on the container neck, in the closed and in the opened state. 



The main components of the sterile valve according to the invention are a valve seat 
1 , an elastic sealing body 2 and, preferably, a sterilization element 3 which are 
arranged in the neck 4 of a container 5 in a way described further below. Moreover, 
a container cap 6 which is configured in a special way cooperates with the 
components of the sterile valve. 



The valve seat 1 consists of a planar base plate 7 with an adjoining cylindrical 
circumferential wall 8 which tightly rests in the installed position on the inner wall of 
the container neck 4 and ends in an outwardly oriented annular collar 9 that rests on 
the upper edge of the container neck 4. 

The base plate 7 includes four through holes 10 that are shaped in the form of a 
circular arc and are evenly distributed in circumferential direction. 

In the center of the circular base plate 7, a pin-like projection 1 1 is formed that 
projects from the base plate 7 at a right angle and has a circular cylindrical shape 



which passes into an end section 12 which is shaped in the form of a truncated cone 
and projects beyond the annular shoulder 9. 

Like the valve seat 1, the sealing element 2, which consists of an elastic plastic 
material, is also produced in one piece and includes a planar annular section 13 
which on its radial inner circumferential edge passes into a sleeve-like section 14 
whose central longitudinal axis extends in a direction perpendicular to the plane of 
the annular section 13. Starting from the annular section 13, the sleeve-like section 
14 consists of a first circular cylindrical section 15, an adjoining central section 16 
tapered conically upwards, and an end section 17 which has again a circular 
cylindrical shape on its outer contour. The end section 17 has a wall thickness 
continuously increasing towards its free end because its inner contour extends 
conically in alignment with that of section 16. The upper edge of the sleeve-like 
section is designated by reference numeral 18 while the upper edge of the projection 
1 1 is provided with the reference numeral 19. 

The closing cap 6 of the container 5 contains an upper end wall 20 and a 
circumferential wall 21 of a substantially circular cylindrical shape. A flat indentation 
22 is formed on the inside of the circumferential wall 21 and ends on a radially 
inwardly oriented annular collar 23 which forms the upper side of an obliquely 
inwardly oriented surrounding nose 24. Said nose 24 grips below a surrounding 
outer projection 25 on the outside of the container neck 4 when the cap 6 is snapped 
onto the container neck 4. 

Radially inside the circumferential wall 21, the bottom side of the upper end wall 20 
of the cap 6 has formed thereon an annular projection 25 which has such an 
extension that in the installed position of the sterile valve and the cap 6 it presses 
the annular section 13 of the sealing body 2 firmly against the base plate 7 of the 
valve seat 1 . 
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In the middle of the upper end wall 20 of the cap 6, a circular round exit opening 27 
is provided for the flowable material received in the container. Viewed in cross 
section, the exit opening 27 is first slightly narrowed, starting from the upper side 28 
of the cap 6, to increase more and more in width again after a cross-sectional 
rounding 29. Viewed from the upper side 28 of the cap 6, the edge contour of the 
exit opening 27 extends in longitudinal section first in arcuate fashion inwards and 
then outwards again, which is followed by a section which is oriented obliquely 
outwards. In the area of the smallest place, the exit opening 27 is smoothly rounded. 

Figs. 5A and 5B show that the sterilization element 3 which is provided with a silver 
coating and has the shape of a spiral screw or spiral spring surrounds the projection 
1 1 of the valve seat 1 at a small distance. The cavity 30 which is defined by the 
sleeve-like section 14 of the sealing element 2 and the projection 11 and through 
which the flowable material flows while being discharged in doses is narrowed, 
viewed in cross section, in the manner of a wedge towards the upper end such that 
the sterilization element 3 touches the sealing element in the upper area. This is not 
the case in the lower area of the sealing element where the intermediate space 
between the sealing element and the projection has a considerable width. 

In the installed position of the sterile valve, the upper side 19 of the projection 1 1 
extends flush with the upper side 28 of the cap 6. This is also true for the upper side 
18 of the sleeve-like section 14 when the sterile valve is closed, i.e. when the 
annular section 1 3 rests flat on the base plate 7. In the closed state, the upper end 
section 17 of the sleeve-like section 14 of the sealing element 2 completely fills the 
annular gap between the head end 12 of the projection 1 1 and the circumferential 
wall of the exit opening 27. 

When pressurized flowable material is pressed through the through holes 10 in the 
base plate 7 of the valve seat 1 , the radially inner area of the annular section 1 3 of 
the sealing element 2 is lifted upwards, as shown in Fig. 5B, which has the effect 
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that the whole sleeve-like section 14 moves upwards and the end section 1 7 of the 
sealing element which has so far provided for the sealing action exits upwards out of 
the exit opening 27. This movement is a smooth one due to the conically tapered 
outside of the end section 12 of the projection 1 1 and the rounded perforated wall. 

When pressure is no longer exerted on the contents of the container, the sealing 
element 2 will automatically return into its initial position due to the elasticity of its 
material. The restoring force can here be defined by selecting a suitable elastic 
material and suitable dimensions especially for the wall thickness of the annular 
section 13. 



